The aim of this study was to investigate the protective action of hydro alcoholic extract of C. pareira against hepatotoxicity caused by anti-tuberculosis drugs. Wister albino rats weighing 250-300 g were used to form 6 study groups, each group consisting of 6 rats. Animals were treated with intraperitoneal injection of isoniazid and rifampicin (50 mg/kg), silymarin (200 mg/kg) and hydroalcoholic extract of C. pareira (100, 200 and 400 mg/kg), respectively for 28 days. Hepatotoxicity was induced by a combination of drugs with INH+RIF. Serum biochemical tests for liver functions and histopathological examination of livers were carried out to demonstrate the protection of liver against antituberculosis drugs by hydroalcoholic of C. pareira and silymarin. The present study demonstrates, for the first time, that C. pareira protects against hepatotoxicity induced by INH-RIF. It is tempting to suggest that this natural compound might be useful for the treatment of liver injury due to anti-TB drugs.
INTRODUCTION
Mycobacterium tuberculosis (MT) causes infection all over the world and results in more deaths than any other microbial agent. Approximately one third of World's population is infected with M. tuberculosis. It is estimated that each year three million people die of tuberculosis and eight million new cases occur. It has been estimated that tuberculosis ranks seventh among illnesses as a cause of disability adjusted life years lost. In the estimate of disease morbidity, it is projected that ranking is unlikely to change through early part of the 21st century (Murray, 1997) Isoniazid, and Rifampicin (INH and RIF) , being the first line drugs used as antituberculous chemotherapy, are known to be associated with hepatotoxicity (Tasduq, 2005) . The rate of hepatic damage has been reported to be much higher in developing countries (8-30%). Oxidative stress produced by INH and RIF causes hepatic injury (Sodhi, 1997) . The frequency of hepatotoxicity is increased when these drugs are used in combination. Majority of normally formed free radicals are removed by the action of reduced glutathione. This causes the initiation of lipid peroxidation (LPO) resulting in tissue injury (Shanker, 2005) . Various experimental animals are used to investigate hepatitis; however INH and RIF induced hepatitis rat models have been used in model of drug induced hepatitis (Pal, 2003) .
Cissampelos pareira Linn (Menispermaceae) is very common in orchards, hedges, parks and gardens on moist soils, either creeping or twining around other plants. India roots are edible and are employed in fermenting rice beer. The roots possess astringent, mild tonic, diuretic, stomachic, analgesic, antipyretic and emmenagogue properties. They are frequently prescribed for treating cough, dyspepsia, diarrhea, dysentery, piles, dropsy and urinogenital troubles such as prolapsus uteri, cystitis, hemorrhage and menorrhagia and calcular nephritis. The juice is given to cattle also for curing diarrhea (Bhatnagar, 1961; Adesina, 1982) . The roots are the most valued part of the plant (Kirtikar, 1985; Chopra, 1985) . It has been held in great esteem in the Ayurvedic system of medicine and has been recommended as a substitute for the costly imported drug, tubocurarine (Chopra, 1985) . The decoction, mixed with lemon and garlic juice and salt is given as stomachic (Maheshwari, 1980 , Shah, 1970 . Leaves are chewed in fever and crushed leaves are applied on forehead in cold and fever (Joshi, 1980) . Various plant parts are used in fever, epilepsy, cholera and bronchitis, decoct, in colic and dysentery (Johnston, 1970) . The present paper deals with hepatoprotective effect of ethanol extract of C. pareira on INH and RIF induced hepatotoxicity in rats.
MATERIALS AND METHODS
Preparation of hydroalcoholic extract of C. pareira The freshly collected roots (4 kg) of C. pareira were washed with distilled water and shade-dried. The powdered plant materials (1000g) was macerated with petroleum ether to remove fatty substances, the marc was further exhaustively extracted with of hydroalcohol for 3 days (3 X 5L). The extract was separated by filtration and concentrated on rotovapour (Buchi, USA) and then dried in lyophilizer (Labconco, USA) under reduced pressure. The yield obtained was 93.0 g of solid residue (yield 9.3 % w/w). The extract obtained was further subjected to Phytochemical screening and pharmacological investigations.
Preliminary phytochemical screening Hydroalcoholic extract of C. pareira were subjected to qualitative tests for the identification of various active constituents viz. carbohydrate, glycoside, alkaloid, amino acids, flavanoids, fixed oil, tannins, gum and mucilage, phytosterols etc (Trease, 1977) .
Animals used Studies were carried out using Sprague-Dawley rats weighing 170-200 g and Swiss albino mice weighing 25-35 g. They were obtained from the Central Animal House Facility of Central Drug Research Institute, Lucknow. The rats were group housed in polyacrylic cages (38×23×10cm) with not more than six animals per cage and maintained under standard laboratory conditions (temperature 25 ± 2 0 C) and relative humidity 44 -56 %, with a dark and light cycle of 12 ± 1 h. They were allowed free access to standard dry pellet diet (Amrut, India) and water ad libitum. All procedures described were reviewed and approved by the institutional committee for ethical use of animals (Zimmerman, 1983) .
Chemicals /reagents INH and RIF were obtained by (M/s Lupin pharmaceuticals Ltd) Silymarin (sigma chemicals company, U.S.A.), Bovine serum albumin (BSA) (Sigma Chemicals St louis, USA), SGOT, SGPT, SALP, Serum bilirubin, Serum protein Qualigens (Glaxo Smithkline, India), and all the other chemicals used were of the analytical and highest purity grade from standard companies. Water represents the double distilled water; standard orogastric cannula was used for oral drug administration.
Acute toxicity studies The adult Swiss albino mice of both sexes selected for acute toxicity study. Before the actual LD 50 determination, a pilot study was made on a small group of mice mainly to select the dose ranges for the subsequent study. The 50% ethanol extract of C. pareira were taken at various dose levels (200, 500, 1000, 1500, 2000 mg/kg b. wt.) For the actual LD 50 determination, the extract of C. pareira was administered once orally at various dose levels (200 to 2000 mg /kg b. wt.) to group of 3 mice of which have been fasting overnight (about 18 h.). The animals were observed continuously for 2 hours and then occasionally for further 4 hours and finally overnight mortality recorded. Behavior of the animals and any other toxic symptoms also observed for 72 h. and the animals were kept under observation upto 14 days.
EXPERIMENT
The animals (Sprague-Dawley rats weighing 170-200 g) were divided into 6 groups of 6 animals each. Group I Control animals received 1 % carboxymethyl cellulose in distilled water (10 ml/kg b.wt.) orally and this served as solvent control. Group II received Rifampicin + Isoniazide (RIF +INH) (50mg/kg) were administered orally for 28 days. After 28 days hepatotoxicity was confirmed with the help of bio-chemical and histopathological studies and this group of animals was used for detailed investigation. Group III, IV and V received RIF +INH (50mg/Kg body wt. each, p.o) and extract of C. pareira (100, 200 and 400 mg/kg), respectively. Group VI received (RIF +INH) (50mg/kg) and Silymarin (100mg/kg) for 28 days.
After completion of the treatment, animals were weighed and sacrificed by cervical decapitation. Blood samples were collected and serum was separated. Liver was removed immediately, washed in saline, weighed and homogenized in Tris-HCl buffer 0.1M pH 7.4. The serum and liver homogenate were used for the biochemical analysis. One part of liver was preserved in 10% formalin for histological studies (Ravinder Pal, 2006) .
STATISTICAL ANALYSIS
All the values were expressed as mean ±SEM (standard error of mean) for six rats. Statistical analysis was carried out by using PRISM software package (version 3.0). Statistical significance of differences between the control and experimental groups was assessed by One-way ANOVA followed by Newman-Keuls Multiple Comparision Test. The value of probability less than 5% (P < 0.05) was considered statically significant.
RESULTS
Effect of hydroalcoholic extract of C. pareira (CPE) on Body wt, Liver wt. and Kidney wt. in control and RIF + INH induced hepatotoxicity in Rats.
Extract of C. pareira at a dose of 100, 200 mg and 400 mg/kg once daily for 28 days and standard drug silymarin at a dose of 100mg/kg were subjected for studying the body weight and liver weight and kidney weight in hepatotoxic rats. The study showed that the body weights were significantly decreased from (195-185.5 p<0.05) in RIF+INH groups. However, extracts of C. pareira showed a dose dependent protection in body weight. Result for the highest dose (400 mg/kg) is comparable to standard drug silymarin (100mg/kg) ( Table 1 ).
The study showed that the liver weight was increased from 6.3 ± 0.07 to 7.53 ± 0.16 in RIF+INH groups. However, extracts of C. pareira showed a dose dependent protection in liver weight. Silymarin (100mg/kg) showed significant reduction in liver weight compared to RIF+INH groups (Table 8 ). The study showed that the kidney weight was slightly increased from 0.98 ± 0.03 to 1.10 ± 0.08 in animals of RIF+INH treated groups. However, treatment with extracts of C. pareira revert the changes (Table 1) .
Effect of extract of Cissampelos pareira (CPE) on SGPT, SGOT, ALP, Total protein, Albumin and total bilirubin against control and RIF + INH induced hepatotoxicity in Rats.
It is clearly evident from the table 2 that RIF+INH caused significant elevation of liver serum markers. In the RIF+INH treated group, the level of SGPT (25.55±3.04-82.33±5.61, p<0.001), SGOT (171.53±6.50-376.4±8.55, p<0.001), SALP (229.50±10.43 -389.78±8.24, p<0.001), Total protein (6.87±0.43 -3.48±0.50,p<0.001), Albumin (1.32±0.03-0.71±0.07,p<0.001), Total bilirubin (0.54±0.03-1.71±0.21, p<0.001). In contrast, the groups treated with 50% ethanol extracts of C. pareira at dose of (100 -400 mg/kg) once daily for 28 days prevented the hepatotoxicity in a dose related manner. The ranges of protection in the serum marker were found to be p>0 .05 to p<0.001), p<0.001), p>0.05 to p<0.001), p<0 .05 to p<0.001), Albumin (0.71±0.07-1.18±0.12, p<0.05 to p<0.001), Total bilirubin (1.71±0.21 -0.61±0.11, p<0.001). The protection of silymarin ranged for p<0.001) , p<0.001), p<0.001), p<0. 
DISCUSSION
Epidemiological studies have shown that fruits, vegetables, beverages, spices, tea and medicinal herbs rich in antioxidants and other micronutrients protect against diverse forms of chemically-induced hepatic damage, carcinogenesis, mutagenesis, DNA-damage and lipid peroxidation (Wattenberg, 1990) . Liver, the key organ of metabolism and excretion, is constantly endowed with task of detoxification of xenobiotics, environmentally pollutants and chemotherapeutic agents. Thus, disorders associated with this organ are numerous and varied. Anti-tubercular drugs (ATDs) are the commonest agents causing serious, clinically significant drug induced liver disease in the developing countries (Acharya, 1996) . Most commonly used ATD like Isoniazid (INH) and Rifampicin (RIF) are hepatotoxic. Various factors predisposing to ATD hepatotoxicity, both genetic and acquired, are well delineated (Huang, 2003; Roy, 2001 ) but little is known about the cellular and biochemical mechanisms of ATD induced hepatotoxicity. While a perfect cure has not yet been found in modern medicine, the current usage of corticosteroids and immunosuppressive agents only brought about symptomatic relief (Handa, 1986) . Furthermore, their usage is associated with risk of relapses and danger of side effects. On the other hand, Ayurveda, an indigenous system of medicine has long tradition of treating liver disorders with traditional knowledge (De Vita, 1993) .
The selected plant extract was subjected for the preliminary acute toxicity studies in mice at different dose levels up to 2000 mg/kg. The results showed no abnormal symptoms either p.o or i. p and cause no mortality. However, several researchers reported that the plant drugs are safe and effective in treatment of inflammation and gastrointestinal disorders (Amresh, 2007) . The extract C. pareira, showed significant hepatoprotective activity in our study as evident from the protection provided as compared to the serum marker levels
In the present study, the oxidative injury induced by RIF+ INH could be prevented by C. papeira. Thus this study represents a novel and an attractive idea to prevent RIF+ INH induced hepatic injury by coadministration of C. papeira.
